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(54) TARGET MATERIAL FOR ALUMINUM SERIES SPUTTERING AND ITS PRODUCTION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide target materials 
for Al series sputtering with a microstructure in which 
intermetallic compds. are fine, furthermore, not only 
macrosegregation is not substantial, but also the number 
of fine pores causing splushes at the time of sputtering 
is remarkably reduced. 

SOLUTION: A primary target material for Al series 
sputtering is the one contg. at least one kind of 
intermetallic compd. forming element, and in which the 
maximum size 4 of intermetallic compds. 2 is substatially 
regulated to <50 jum. Moreover, a secondary target 
material for Al series sputtering is the one having a 
microstructure composed of alloy phases 2 consisting of 
intermetallic compd. forming elements and Al and Al 
matrix phases 1, and in which the maximum size 4 of 
intermetallic compds. in the allay phases is substantially 
regulated to <50 /j,m. These target materials are 
produced by subjecting rapidly solidified powder to 
press-sintering at 400 to 600° C. 
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#H¥ 1 1-293454 

10 

m«±©^ISr a 1{fc^i0©T^^^ htttt20WT, »S 
U < ttlseiTT* «3 . 0 < »10WT^* S. £ 

^12*©£KI8Hfr&«©7:*'<* htb£20OT£T5 
cif, jlgl/tfex^ ^^©MH^S&fl** 

[0038] H4 K^-r <fc s tc . £mmit^no\z&& 
m-ntpicv^6tm^-^mbr^i>mmtb<, 

{ b£^l0#i?4 b & l, >*fiAl$16©fe*Ll*i&H is©S@ L 
#100 ^ merFtNfc «A1$16©J:»J£? 

[ 0 0 3 9 ] tfc, Al^ffll2©ftAfiS««SWK20 

o (imKTWiK. ftKiso (imWTt$)50W 
Al^tai24*»WtC200 fim«TW5Ci 
K«fcC. Al^@12*©^Hra{b^t)«iica 0 , a 
ffJtT* K <fc %>KWa *k $ 6 (CWJ-C * 5 ©T* jtf t b t> . 
[0 040] [3] X^9*ffl« 

» htt®^mfc*jV»Tfc. 0.3 m J y±©x^-7^s 

^nr B nb^©f'jnicsH-r^sps^sbic< ^ 
©r, -k%uwste-%*z>z-fv \mm\mb-z^ 
a. 

[0 04 1] [B] %->fv Ytt<DM&1i& 

*S«Kj(t»0, H I PXB*? f-7"UX^©^?ST»P 
BE«g*tf 5 C i K cfc 0 S . 
[0 0 4 2 ] [l] y f UsTOlSJi*^ 

(l) m^gllAl^©*©^ 
^— ©jf-y-y hWffl»*B> #Jlffl{b^ffJfiX7r;S^ 
^WT€>Ai^#©a^iS@l&*t:*$>s 0 &ftK@Ai££ 
»*tt. Ai^©«a*S3R. r;b3>^©^R§tt^^ 

[ 0 0 4 3 ] ii 7,7 h7-fXSfOt^»@SO«fflK 
«fc 0 . ©SaaoiBSSK J; 6 Al© v v umiZWi ±? %> 

mmc^b^mmit^mminbtc = ^ a«£* 

>*T4i, «U<^i-ftfflfi!S^*fl-rSAi^^S)Bi 

[0 044] ^«HA1^I&*«. Al@'ig{*V b U v 



11 

imm b . &RIBHfc£»ffl©#ftK: «fc S KAi»*ectt 
^TgJ&&K#lSt>. ^©/t#X &&g@Al£&t&5fc© 

ffi < "T 5 iftHtf * 9 , *i* » o . oi-ioDS i U , 
b < tto.oi~5 B3- % £ b . J: 0 ST* L- < Bo.oi- 

limits. ^jsrsiib^w^Tc^c^WfiAW 

[0 04 5] Al^$5fc©ffc*34&tt^»ftJ«: 200m m 
WTt-T-S. ft^KS*sHSWK 200ym«T©Al££ 

fKMtcffltS. fit-o-c, Sfc*tfc&3&l*SKjK: 200 
umWT©^®@Al^©^^iDl±«STn«. £1© 
JRIBUBStolK: ioTU7'5r> a ©JIH £ ft ££?L 

C»fWfiattl50 U mPTFX'h V . WKjff* 0 < BUM 

fb^l»©Jfc*fiBlUIWKS0<i mOT£ft 0 , »* U < 
(22 5 n mfitT. <fc t> *f * b < Blfl/i m fctT £ ft 5 . 
[0 046] t ©J: 5 fCAl i^lSlffllt^ffJRJSTC^P^ 
&SAfclB0Al££Al|&5fcH:. ttAlt&*£&JMBHt£W 

[ 0 0 4 7 ] (2) flOK^M 
2&&»V1£&»**EE«U HIP, h^U*^ 

©MIM^t^ H I p ©«£«:», ^^©tblxW 

*3&»u %&%btcmm±b> msm^-n. tit*? 

h7°u*©*£tctt:7 - U*:&M©+i- fx •* -rttt&ft 
«HAl££tt**#«U 75>5> + -rftlEU&#6 
l>fhKOtt>, flM6i&Ktt400 -600 'cr 
*S©#JfT*0lA, 400 *C*jST?{ittlET"Cfc^*S3i 

#*4fc«>jfr*b< <t'3*!f*H.»«aSiHJKtt450 
-550 °C-C*£ D 

[0 048] ?J/*»£©MH£ft£ffi?L©tt^ 
j8&&S£fitt£T*fciMUi, 85*&EfrS:5CM>a «±£ 
■$-5©##£U>. J:»)»*H#»*KSE*ttiD0 -200 
MPaT* * 5 . * fc C n 6 ©figRtflf 
KB 1 H#tffl£U:AW3s U». C© <£ a (C UTfl 
Eg*-*S H*©*K« (ftfll um«±©^?L©$I 

-teKiofa/mn ! &TC*S. 
[0 04 9 ] (3) iiFfSJEE 

f# ftfc£tefl:©fflJ** «fc D Jfc-fc-r S £ £ t tc . * * 



1 1 - 2 9 3 4 5 4 

12 

*ffiS, f$(co.3 W_k©*A«,*jB8l*W 
I" 5 $ - y 9 h %> 1cti> K. , jfeHESI" 3 

©jW$U>„ fftmHBK&gB. *HWtCAi©W*£HS 
gfcl_tc, rt>offl©!KIHc J:«JSfTWftfiSLhSK «fc -5 

TfcAi©a^*jE^tt^ias«Ti-r*©*s»s u>. 
^ftwtctt. »iraff®-©ffiB4oo ~6oo °ci-rs©#w 

JU, 400-550 •Cir*©#>J:0*J*b^. 
[0 05 0] fflg*tt80K#T£ 0^. ft 
*J50%«±©Jijil¥£tSii^KH s JjQI?aS?:400 - 
10 600 •Cilfts&K-rs CiKiD, Ei£B$tc£ISSIHHb&«& 
©KhtfiTS-ttiCi^-C**. C©J:^CCLTf#iE) 

[0 0 5 1 ] [2] ^-©f-Vf htf©»Ji*ffi 
(a) Al^#l&* 

®r© $ - y sr h m (cffiffl-r s^enAi^i»*s ft 

20 B*SWtC»-©*-y» htfKtfffl-fifcOiHCT 
J:l»*s. ttAlt&*iig^-r«.©r. Al^^^©iM 
ttif-y* httOBWIJjJEJ:*) feWtoKHS-f SiiiB# 

S3 WCC 50 u m KT £ ft 0 , » * 0 < tt 30m m £ ft 
0> ctD»*L<Bl5Mm«T£ftSo 
[0 052] *WfcWfia#^SKWK 200MmWT©Al 
^ta©*^at>^KW«:200 
wm«T£ft-So ^^^©^rafb^O^^SB 
30 fiS©^:t3£TOA^ i 9, HMWfcBfiS^KWic 

200 urai^r(om-v\rmmvimAm^t< . cn 

' **BS-i"tifcfflEgtt £©99i5E*K«fc -5^Pi§©4J?S?:P 

* s c ij&sma ? ^fc 0 Ai^^*&*©«fc 0 » 

**Bfttti50 «i mfilTT* "3 . fl#tcff * b < B100 u 

[0 0 5 3 ] (b) ^gA1*0^ 
«Al|&*»ftJS99.99 %«±©^5«SA1*»6&0. A1-& 
BI8KC ^TF^-f X^-a^C «fc 0 SBT £ C £ 

s. tfiAi*&*©sb^4aBH«WK2oon m«r 
40 r*6©3WST*L^. ft^iS*^SWtc2oo lima 
*. * £ , Al^»*i ©S^W-Kft: S ©t?»* U 
<ftK ^Al|&^©»SO^*^;li®Bl50 jumWTt? 

[0 0 5 4 ] C2) ^@@©*©if^ 
Al^^f&SBhb$5M^S©^07cS=&^T^jS^, * 

O^^WSOKKl^Wr*. -e©/c^H IP, h^'U 

[0 0 5 5 ] *|6K©»-©5f-y » hWtt, ^MSK 
50 ©fgl,^AT#* i^l-fcjg^-r SCitCtO ±IBKS^ 



(8) 

13 

W^JS - ?* S ct 5 tea*. Al^^*{C*f-TS«Alt& 

0)Ai££f&*©m^ffiiri*JHffi]T£©K:+# 
US: t SitfcK, <2>* A » * 'J > J; 

QBfStsn znm>m.fflfi*&)-tc & 6 a ^ «t 5 k . s 

. io 
[ o o 5 6 ] (3) mmm 

[0057] (4) mrssM 

i, S^&K©?Sc>Al^ffife*©JgH©«AlfI©£S 

£fr «»-© * - y v h tt©t§£ £[oJ Dfcfc^. 20 
[0 0 5 8 ] 

[HUM] *»W%WT©*56Wlfc<fc 0 $ 6tcf«m 

wr***, *»^w-en6©^nwciig3Esnsfc©-f 

tttttr*. 

[0 0 5 9] ^IfeffiJ 1 -10 

a l (c^Tfflj&£Wir3Ai£££SS#x#n«'t , r# 

|^J¥ 2 trni©D(^M©ajic^« 0 , io- 3 PaWTOEEACcSf 
I4tfl^^5l)0il, Ktfafcfr-afc. &KE#127M 30 
Pa, : m 550"C©^ffTT3B#raH I P (ftW^E?' 

ux) K^Dftraisum ^M©ffi^ti«flniK 

«fc 9 U ES100 mnROW 3 4 mm©$M • «E® ■ 



"#B§¥ 1 1 -2 9 345 4 
14 

[ 0 0 6 0 ] & £ - ^Vh tf © 5 * p fia^^lMit 
(4oofg) rtlSIU s^nffiS^c^ftT^JSRIHb 

£»©«m **r*-<*hjt (fifi/ss©*^ 
#) . RummoM^mnu (0.5 nmJiit©^ 

s> *iwsLfc. *fcsf — b^©affi£#ws 

b, Sfe&&jS?«S;K:J:?> 1 ^mK±©fiS%WTS^ 
JL«r#ft£t/t*>5>hU Iran 2 Sfci9©^ifefc 

fe/c„ ifgssi 1 K^r. ai- 2ji^%Nd©a^ 

#f SllJtffliiO©*--^? h#©5 *nffiiK©3fe^i» 
M3X ( 400f§) *0 5K^-r. 
[0 0 6 1 ] ft|gm^3 

^lK^-rffifiRswrsAi^oss^ffifflor. mm 

150 n«iiR(>*ia3l0O imiORSJ&tR©* * t'f * 
§ 4rm©»3* • jfcES • Sift*—-/? btf£f#fc 0 

[0062] » h*t © 5 ^ njBHifitega-r 

HfiiHb£»©§*S, ft*7*^ htbSMAiilM 

^rtsrai, &cttt5 ?aa« , 4i® i xie»*iafiwi t 

HS©*-** hW©5^affl»©3t^SiSc«?* ( 4 
00(g) SrH 6 KiiVr. 

[0063] mm 1 ^ioRvmm 1 ~ 3 ©&£-y 

» htffcfliHT. DCV^hP>^^^^y>yffitcj; 
9, AdI^o.3PaS.J>mm^ o.5kw©^Tr. 4^ 
>^©Si^^-^±(CX^- 9 $ y -ofa, H-f 

fc„ &Al££ifM©»ClSfe6ft/c5 umiia©^ 

x <ss) ©new*** ^5 j^taio. atsi 

[0 0 64] 

[an 



(9) 11-2 9 3454 

15 16 



#|No. 








ffl* 




mm 


(°C) 


Ch) 


S.ti 
(MPa) 




KG® 
(mm) 




(mm) 


flU/mm 2 


(-f@/ft) 




Al-0.5Ti 




550 


3 


127 


Al-0.5Ti 


3 


1.8 


40 


2 


0.1 




Al-l.OTi 


*L 


550 


3 


127 


Al-l.OTi 


5 


1.5 


25 


5 


0.5 


3 


A1-2.0T1 


*L 


550 


3 


127 


Al-2.0Ti 


10 


1.7 


15 


4 


0.2 


nnm 


Al-0.5Ti-0.5Ta 


fcL 


550 


3 


127 


Al-O.5Ti~0.5Ta 


4.5 


1.4 


23 


6 


0.8 . 


mmw$ 


AH.OCe 


*L 


550 


3 


127 


Al-l.OCe 


2 


1.3 


7 


4 


0.7 




Al-1.0Ce-1.0Cu 


fcL 


550 


3 


127 


Al-l.0Ce-l.OCu 


3.5 


1.8 


5 


3 


0.5 


mm\7 


Al-l.OCe-l.OZr 


£L 


550 


3 


127 


Al-l.OCe- l.OZr 


4.5 


1.4 


4.5 


4 


0.7 




AI-0.5Nd 


fcL 


550 


3 


127 


Al-0.5Nd 


1 


1.5 


10 


3 


0.5 




Al-l.ONd 


feL 


550 


3 


127 


Al-l.ONd 


2 


2 


7 


2 


0.2 




Al-2.0Nd 


ftL 


550 


3 


127 


Al-2.0Nd 


5 


1.5 


4 


2 ' 


0.3 


MStWi 


Al-l.OTi* 


*u 








Al-l.OTi 


25 


22 


25 


15 


2 




Al-0.5Ti-0.5Ta* 


*L 








Al-0.5Ti-0.5Ta 


30 


30 


30 


18 


5 




Al-2.0Nd* 


4L 








Al-2.0Nd 


30 


19 


30 


22 


4 



[0 0 6 5 ] H1RCM15, 6*>69i&*>&«fc5K:. ft 

mm i ~io©«iS • &e& -m*-*? vmrmm 
&mrmt£®m-icmLtc± *na»*wra. - 
is. tmm i ~ 3 (Dmm ■ mm • - y * h wk 

a^«lffl<fc^ftittoT*5i3) . £fco.5 um«±©* 

jwa&j-ifc. sfc. itiaw i - 3 Cong • • mti 

* -'. f 9 V **T », KRS»©£ § 6C*f- IE ITX77^ 
[0 0 6 6 ] HjifeffiJll-20 

v -/ X&fc «fc 0 ^»a«9*i U fc&, fi^&Seo/x m 
i&S.fcS^MR'Ofc. M^£330 mmX530 mm x 50mm© 
nWm* S SJI 2 ™©f;^S©&(C7C« U . 10" 3 Pa 

1c. ^iCE*127MPa. SS550 TJ©^ffTT3fl#P B 1H I 

p urn m ^?u&j&vi£Tmvm3HMzn o 

1c, ^^r^jQXtC £9 550 mmX690 mmX 6mm©j$*S 

[0 0 6 7 ] 3r-y^ htf©5 2 nffifflW 
fHSHb£!gj©S*SL «7vTX^ hJfc&tf*fiAl«©S 

iOMt'tfe/c. flfi£*&*** 2 Al-2^ 

S©7^iC$iTO ( 400(g) £07 (Ct**. 

[0 0 6 8] tblMl^I 



20 «^tftS60Mm©«AHa*i*ov*>y5*ti-- 

©ig£f&*£Hlfe0!l l £PMi{C330 mmX 530 nrtiX 50mm© 
rtS«^T-f>^2i™©»;^©^K7t*L, Ifrtfx 
4!fofc». HIP. MP H 1EJl&y'««c»ni^feLT. 
550 mmX 690 mmX 6 mm©^ • SM • Z-fv htt 

[0 0 6 9 ] htf©5 i>n«tHCffST&£ 

[0 07 0] tblxgi]8--10 
*2 iC^1-ffl^*Wr SAl^Ojgtft'feffiffl It, 400m 
m X600mm X50mm ©* + Mf- -f 20cHi@(C 

[0 0 7 l ] jr-y? hM©^d|»(CMt5t 
JlP H ^b^©«^l, tA7^^7 htbRO'«Al«©S 

40 mcir&TXibic. mimmmiCTffr. ttismo© 
btt(Dz?umwi(Dft¥mt%.m^M < 400(g) 

[0 07 2] ^MiJll-20S^J:b^i?iJ4-10©S^--^ 

0. Aif±^0.3PaR^SA^llkW©^ffTr, 370 mm 
X470 mmXi.i m<D#7Z&fc±liCZ>rt'jZ , )>#i'l7 
o/c 0 bWltSCKotlotftOSOS (HJ»200nm 

) WXL-Tt, SA1^SE©«ClSfe6n/c5 ^ 



BSH¥ 1 1 -2 9 3 4 5 4 



[0 0 7 3] 
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L.OY-I.ONI 1 
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•fc? 
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[0 074] S2&£>'gI7, 8*P6gB6a>&J;5 5C, H 
«i«ll~20©M£ • %.& ■ htfiif»^ 

P»07cS^f*D* i *6 Al i OS^!g}*> 6 t Jt 

18^ 4-7 ©JRJS • • mtg $ - y y h ^li. 5fflA^C 
^HF^t^W#fiTS5 ^P«WLtWc. CCD 

Stir^tt. fk.]AMW8 ~io©HJi • EE • 



[ o o 7 5 ] Jt«w4~7 ©ms • mm ■ 

[0 0 7 6 ] ^M')21-25 

150 tfmKT©ttg{c^MRl/fc. f#6nfcAi^e 
*i SA1|&*?:« 3 (C^T atf &j$ i*5J:5a?» + > 

so fc„ naoaa. H3ic^-r?aK&f>*i27MPa©ff^t?3B$ 



(11) 

19 

+ A1 v F y 7 6 & 5ffi£ffiS£WT S * 100 nm 

x4mn©R«t£©#8g ■ «JB* ■ ££*B*~f s» 

e • mem . nm*-?? Ytf*wc mwu^ 2 

5) . 

[oo77]&*-y? ^©r^wtmtf ££Ji 

ratt#g}©**& S*7X^ k &tffc£ffi8i <£ 
£fg+Aiv h y 7?^ffi) *©^g^ (fiS 1 umiy± 
©Wfi©£S0 £^»Jl mc-ft-&v*tbtc 0 SMS 10 

<Dim ■ mm ■ m&mz -v ? fw© 5 * n«©^* 



#ItW 1 1 - 2 9 3 45 4 
20 

■■^msHmst, (100 fg> *09k^t. 

[007 8] S*«2l-25©S3(-y? htt*fflli»T, 
DCvy* hO>XA 7 £ 'J >^{C«fc 0 , ArEfr0.3Pa 
S.O'SAm^llkWD^ffT'C, 370 mmX470 mnXl.l mm 

«lftK-o*iDtfe©iffil (HJ¥200nm ) «■ 
Al^^li©Wi:Mfe6tx/c5 um£U;©f--f X (fi 

[0 0 7 9] 
[»3] 



#tjNo. 




HIPMEtSifeft- 








mm 


JS.JS 
(G) 


00 


(MPa) 








fl/W 


m/m 




Al-8Nd 


ma 


550 


3 


127 


Al-2Nd 


12 


10 


0 


0 


nmmz 


AI-6N1 


mm 


550 


3 


127 


A1-2N1 


14 


8 


0 


0 


mm 


Al-7Cu-7Si 


mm 


550 


3 


127 


Al-lCu-ISi 


18 


15 


0 


0 




Al-2Ni 


fcL 


550 


3 


127 


A!-2Ni 


5 


3 


2 


0.5 




Al-lCu-ISi 


*L 


550 


3 


127 


Al-lCu-ISi 


4 


4 


1 


0.7 



[0 0 8 0 ] H9*»69I6J&»fcJ:$tc, (^JW 
3SE«*) iAiv b 'J 9 i'^ffl ( *w-r-5^ 

be® SUIW24. 25©«as- 

[0 0 8 1 ] H3tffil26-30 

sh cc^-rfflfiR©Ai^^scft«Ai%*n-ens3S^^# 

150 umJmT©!ftSK$HftLfc. f#e>ftfcAi££«J 

5fc £ «Al*&S£il 6 {C tST g««iS i^i^U^y 
^S+tf-JCiOS-aL-rt^ 330 mmX500 mmX SOntn© 
rt§S4WrSN/f2mn©iWfti!l©fi5K:^U. Id 3 Pa 
«TKSfSl£fifl>&JW6400 •C-C3l^raW»«:tTl/>» S 
±Ufc. SK550 °CS^E^127MPaT'3B^H I PLfc 

m. «*fijnxtccfc0ft*i»su^:. y^>-ca4K5rrs 

550nmX 690 mmX 6 mm©M*§ ■ E@ • ffl^tB % — *fv b 

mmc, sfcAi^©s©*%ffli^^D*s 
■c. «as • • #*B*-y ? name mmm2 

9. 30) „ 

[0082]&#-^ hW©^ffl*Kffittr4*fl| 
l8Hfc#Bi©«*a. SArx^b. 

ts+Aiv h y 9 t?7,m tp<DxmmmmM2it®cj} 
mvimit. mjmmzm4t<cmt, Ai-2M^-%Nd© 
a&tw-r anHtfltee©*-** s Hit© s * affl^i©^ 

(loo {§) *HiflKSVr. 



[0 0 8 3] HJW*26~30©&*-ys, 
Dcv ^ h o >XA 7 $ y > y?£(Cj; 0 . ArE^JO .3Pa 
S^SAS^llkWD^frTt?, 370 mmX470 mmXi.i mm 
©#5XmBtXAy£y>^To7£ 0 *-^5 h 
t*l«CKO*10fe©*jR <«W200nm ) ?rrBfiXU7C 0 § 
Al^SJS©WciSs!)P>n/c5 Mm«i©t^X (S 

[0 0 8 4] 
[*4] 



*1 1 - 2 9 3 45 4 



22 



3 B : 



ft 

3 g 



§ H H *f ^ 



[0 0 8 6 ] 

I«ft£t:£#5&<.koT;*7 - 7^>^©jIH£&££ 
[0 0 8 7 ] *m}tc£*) 4 ^aHAi^«9*&CJ«#6 
[0 0 8 8 ] F^ffflUXA^ 

c DSficc^-ttAi^^sjss^-r 6 t i*«t** *. 

Lfc#r>T#2SiJl3«©*-yv h^U, 
<b&s**6*l4LCDfflK*fJiTr*5. 



[0 0 8 5] S4&mMio^69i6^&J:^t, 
a i ^ i*^?LttSfe e>n o fc. * fc»?ij26~28 

<D®m ■ EM • Jt£fB*-y v • ES - 



[03] sum©*-© $-y 9 h 5 * 
is-rmia-c**. 

[04] ^mm<Dm~(D * - y ? f w©^^tstf©4 

[05] ^Ifli Wio©«a§ • «EE • * - f •> h W 

©5 ^oiaa^-rsrAi^x (400 t*&£„ 
[06] tisKtfj 3 ©«fjg • mm • m§ % -y ? v # 
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